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(54) SEALING RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: The subject composition comprising a poly unsaturated dicarboxylic acid imide 
compound, 1-propenyl etherified aromatic compound, a polymerization catalyst and an inorganic filler 
in specific amounts, having excellent mpldability and heat resistance, and giving cured products 
reduced in the water-absorbing property. 

CONSTITUTION: The objective composition comprising (A) a poly unsaturated dicarboxylic acid 
imide compound (e.g. N.N'-ethylene bismaleimide) having two or more unsaturated dicarboxylic imide 
groups in the molecule, (B) a 1- propenyl etherified aromatic compound having two or more 1- 
propenyloxy groups in the molecule, (C) a polymerization catalyst (e.g. benzoyl peroxide), and (D) an 
inorganic filler (e.g. silica fine particles) in an A/B weight ratio of 0.05-20.0, a C/(A+B) weight ratio of 
0.001-0.01, and a (A+B+C)/D weight ratio of 0.1-10. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in fabrication nature useful as the resin constituent for the closures, 
especially an object for the semi-conductor closures, and relates to the resin constituent for the closures which is 
moreover excellent in thermal resistance, and gives a hardened material with little absorptivity. 
[0002] 

[Description of the Prior Art] Conventionally, the closure of the electronic parts, such as diode, a transistor, and an 
integrated circuit, is carried out using thermosetting resin. Since it is advantageous in respect of economical and others 
many compared with hermetic sealing which used glass, a metal, the ceramics, etc., this resin seal is put in practical use 

widely. 

[0003] As a resin constituent for this kind of resin seals, the epoxy resin constituent has mainly been used in respect of 
dependability, a price, etc. also in much thermosetting resin. However, it is in the inclination for the service condition 
of closure electronic parts to become severe gradually in recent years, and the demand to the thermal resistance of a 
closure resin ingredient is becoming severe especially. 

[0004] Moreover, although thermosetting polymaleimide resin constituents, such as a bismaleimide resin (the European 
Patent No. 1770867 specification) containing aromatic series diamine and resin (JP,55-39242,B) which consists of an 
allyl compound phenol which has two aromatic series nuclei, and bismaleimide, are conventionally known as high heat 
resistant resin, these need the heating at high temperature of long duration at the time of fabrication, and have a fault 
with the large water absorption of a resin hardened material. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is excellent in fabrication nature, and tends to offer the resin 
constituent for the closures which is moreover excellent in thermal resistance, and can give hardening resin with low 
water absorption. 
[0006] 

[Means for Solving the Problem] The Pori partial saturation dicarboxylic acid imide compound with which the resin 
constituent for the closures of this invention has at least two partial saturation dicarboxylic acid imide radicals in (A) 
component: 1 molecule, (B) — component: — 1-propenyl etherification aromatic series system compound which has at 
least two 1-propenyloxy radicals in 1 molecule - It comes to contain each component of a polymerization catalyst and 
a (D) componentrinorganic bulking agent. (C) -- component: - (- A -) -- a component -- /- (- B ~) -- a component - 
weight - a ratio - 0.05 - 20.0 ~ (-- C -) - a component /- [ - (- A --) a component - + - (- B --) - a 
component - ] ~ weight - a ratio - 0.001 - zero . - one - [ - (- A --) - a component - + - (-- B -) - a component - 
- + ~ (- C -) - a component - ] - /-- (- D ~) a component - weight - a ratio - 0.1 - - ten ~ it is - things - the 
description - ** - carrying out - a constituent - it is . 

[0007] As a Pori partial saturation dicarboxylic acid imide compound used as a (A) component in this invention, the 
compound of a publication is raised to following **-**. 

** N and N'-ethylene bismaleimide, N, and N'-hexamethylene bismaleimide, N and N'-m-phenylene bismaleimide, N, 
and N'-p-phenylene bismaleimide, The N, N*-4, and 4'-diphenylmethane bismaleimide, N, N'-3, and 3'-dimethyl -5, 5*- 
diethyl-diphenylmethane bismaleimide, N, N'-4, and 4'-diphenyl ether bismaleimide, N,N'-methylenebis (3-chloro-p- 
phenylene) bismaleimide, N, N'-4, and 4'-diphenylsulfone bismaleimide, N, N*-4, and 4 -dicyclohexyl methane 
bismaleimide, N and N'-alpha, alpha'-4, and 4'-dimethylene cyclohexane bismaleimide, N and N'-meta xylene 
bismaleimide, N, N*-4, and 4'-diphenyl cyclohexane bismaleimide. The N, N'-4, and 4'-triphenyl -1, 1 -propane 
bismaleimide, N, N'-4, and 4'-triphenyl -1,1, and 1 -ethane bismaleimide, N, N'-4, and 4'-triphenylmethane color 
bismaleimide, N, N -3, 5-triazole - 1, 2, 4-bismaleimide, Bismaleimide, such as a 2 and 2-bis[4-(4-maleimide 
phenoxy)-phenyl] propane and a bis[4-(maleimide phenoxy) phenyl] sulfone. 



0008] ** Polymaleimide expressed with the following general formula (1). 
0009] 
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[0010] The alkyl group of a hydrogen atom, a halogen atom, or carbon numbers 1-4 or this alkoxy group, and m of X 
are the integers of 0-4 among this formula. 

[0011]** Polymaleimide expressed with the following general formula (2) (in detail refer to JP,59- 1 293 1 , A). 
[0012] 
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[0013] X is the alkyl group or this alkoxy group of a hydrogen atom, a halogen atom, or carbon numbers 1-4 among 
this formula. 

[0014] ** Mixture of the polymaleimide expressed with the aforementioned general formula (1), and the 
polymaleimide expressed with the aforementioned general formula (2) (refer to JP,60-26032,A). 
[00 1 5] * * N and N'-m-pheny lene-screw-SHITORAKONIMIDO, N, N'-4, and 4'-dipheny Imethane-screw- 
SHITORAKONIMIDO, N, N'-4, and 4'-diphenylmethane-screw-itaconimide, N, and N'-p-phenylene-screw- 
itaconimide, N, N*-4, and 4*-diphenylmethane-screw-dimethyl maleimide, N, N'-4, 4'-2, and 2'-diphenyl propane-screw- 
dimethyl maleimide, N and N'-hexamethylene-screw-dimethyl maleimide, N, N'-4, 4* -(diphenyl ether)- Screw- 
dimethyl maleimide and N, N'-4, and 4'-diphenylsulfone-screw-dimethyl maleimide etc. 

[0016] In this invention, the Pori partial saturation dicarboxylic acid imide which has these Pori partial saturation 
dicarboxylic acid imide radicals can also use two or more sorts together. 

[001 7] 1-propenyl etherification aromatic series system compound used as a (B) component in this invention can be 
easily manufactured by processing a corresponding allyl compound etherification aromatic series system compound 
under existence of a divalent palladium compound catalyst, and isomerizing the end double bond of an allyl compound 
ether group to an intemal double bond. 

[001 8] The allyl compound etherification aromatic series system compound of the raw material can be easily 
manufactured by making the aromatic series system compound and allyl compound halide (for example, an allyl 



chloride, an allyl compound star's picture, etc.) which have at least two phenolic hydroxyl groups react under existence 
of bases, such as a sodium carbonate, and an organic solvent [for example, refer to a journal OBU American chemical 
society and the 1863rd volume [ 62nd ] page (1940)]. 

[0019] furthermore, as an aromatic series system compound which has at least two phenolic hydroxyl groups used as 
the raw material for manufacturing the allyl compound etherification aromatic series system compound A catechol, 
hydroquinone, biphenol, 2, and 2-bis(4-hydroxyphenyl) propane [namely, bisphenol A], Bis(4-hydroxyphenyl) 
methane [namely, the bisphenol F], A 4 and 4-dihydroxy benzophenone, 4, and 4'-dihydroxy phenyl sulfone, 3, the 9- 
screws (2-hydroxyphenyl) 2, 4, and 8, a 1 0-tetraoxaspiro [5 and 5]-undecane, 3, 9-screw (4-hydroxyphenyl) - 2, 4, 8, a 
10-tetraoxaspiro [5 and 5]-undecane, 1, 1, 1, 3, 3, and 3-hexafluoro - Dihydric phenols, such as a 2 and 2-bis(p- 
hydroxyphenyl) propane [namely, hexafluoro bisphenol A] The polyphenol which a phenol novolak, a cresol novolak, 
salichlaldehyde and a phenol, or cresol is made to react under an acid catalyst, and is obtained The polyphenol which a 
p-hydroxy benzaldehyde, a phenol, or cresol is made to react under an acid catalyst, and is obtained Polyhydric 
phenols, such as polyphenol which a terephthal aldehyde, a phenol, cresol, or a bromine phenol is made to react under 
an acid catalyst, and is obtained, are raised. 

[0020] In this invention, one kind may be used as a (B) component, two or more sorts are used together, and 1-propenyl 
etherification aromatic series system compound manufactured as mentioned above can also be considered as the (B) 
component. 

[0021] the blending ratio of coal of the Fori partial saturation dicarboxylic acid imide compound (A) in this invention, 
and l-propenyl etherification aromatic series system compound (B) - (A) component / (B) component weight ratio - 
0.05-20.0 - it is 0.25-5.0 preferably. (A) It becomes the inclination for a hardened material to become.weak if there is 
too much blending ratio of coal of a component, becomes the inclination for the thermal resistance of a hardened 
material to become low if there are too few rates of the (A) component, and is not all desirable, 
[0022] As a polymerization catalyst of the (C) component in this invention, radical polymerization initiators, such as 
organic peroxide and an azo compound, are mentioned. When the radical polymerization initiator is illustrated, benzoyl 
peroxide, G t-butyl peroxide, JIKUMIRU peroxide, lauroyl peroxide, acetyl peroxide, Methyl-ethyl-ketone peroxide, 
cyclohexanone peroxide, t-butyl hydro peroxide, azobisisobutyronitril, 1, and T-azobis (cyclohexane-l-carbonitrile), 2 
and 2'-azobis (2-amidinopropane) dihydrochloride, 2, and 2'-azobis [2-(2-imidazo RIIN-2-IRU) propane], 2, and 2'- 
azobis (2, 4, and 4-trimethyl pentane) etc. is raised. The class of polymerization catalyst to be used and an addition can 
adjust a cure rate. Since JIKUMIRU peroxide, azobisisobutyronitril, 1, and T-azobis (cyclohexane-l-carbonitrile) etc. 
is 0. 1 - 5% of the weight of addition and shaping hardening of it is attained to the most practical process condition of 
the closure ingredient which is the field of the invention of the resin constituent of this invenfion, i.e., the sum total 
weight of a (A) component + (B) component, with heating for bottom of temperature of about 175 degrees C 1 - 5 
minutes, it is especially desirable. 

[0023] this invention — it can set ~ (~ C — ) — a component — namely, ~ a polymerization catalyst — the blending ratio 
of coal ~ (~ C -) - a component - /-- [ - (-- A -) ~ a component - + - (- B --) - a component ~ ] - weight - a 
ratio ~ 0.001 to 0.1 ~ it is 0.005-0.05 preferably. (C) Since the electrical property of a hardened material etc. will 
deteriorate if hardening at the time of fabrication will become inadequate if there are too few rates of a component, and 
there are too many the rates, neither is desirable. 

[0024] As an inorganic bulking agent (D) in this invention, an impalpable powder silica, fused silica, a crystalline 
silica, an aluminum hydroxide, an aluminum oxide, magnesium oxide, a mica, talc, a titanium white, a calcium 
carbonate, a glass fiber, etc. are raised, for example. These are independent or are used as two or more sorts of mixed 
stock. A powdered silica, fused silica, and especially a crystalline silica are desirable also in these. 
[0025] The range of the blending ratio of coal of the (D) component in this invention is 0.1-10 in a [(A) component + 
(B) component + (C) component] / (D) component weight ratio. (D) If too few [ if the rate of a component increases 
too much, the fluidity of resin will be lost and fabrication nature will worsen, and ], since the mechanical characteristic 
at the time of the elevated temperature of a hardened material will fall, neither of the cases is desirable. 
[0026] To the resin constituent of this invention, a flame retarder, a coloring agent, a pigment, etc. can be added if 
needed (as an arbitration component). As the flame retarder, organic such as inorganic ****, such as ******^ and 
triphenyl phosphate, etc. are raised. As the coloring agent thru/or a pigment, a titanium dioxide, the chrome yellow, 
carbon black, iron black, a molybdate orange, etc. are raised, for example. The blending ratio of coal of these 
arbitration component has less than 50 desirable % of the weight of the amount of the range which does not spoil the 
original property of the resin constituent of this invention, i.e., all resin. 

[0027] Moreover, it is also possible to add the epoxy resin which reacts to the resin constituent of this invention with a 
phenolic hydroxyl group if needed, and gives the structure of cross linkage. 

[0028] Adjustment of the resin constituent of this invention is performed by if possible mixing to homogeneity each 
component and the arbitration component which can be blended further if needed of (A) - (D) by mixing suitably, i.e.. 



means, such as kneading using heating mehing mixing, a roll, a kneader, etc., mixing using a suitable organic solvent, 

and dry blending. 

[0029] 

[Example] Below, the synthetic example (this is only called "synthetic example" below) example and the example of a 
comparison of 1-propenyl etherification aromatic series system compound are given and explained in full detail. The 
"section" given in these examples means the weight section. 

[0030] Bisphenol A (228g), NaOH (28. 5g), and n-propanol 1000ml were taught to the 4 opening flask with a capacity 
of 2000ml which attached synthetic example 1 (allyl compound etherification process) thermometer, the agitator, the 
cooling pipe, and the dropping funnel, and contents were dissolved in it under heating reflux. After dissolving . 
completely, when 200ml of allyl chlorides was dropped gradually, as for after the completion of whole-quantity 
dropping, the system of reaction became neutrality, n-propanol was distilled off, after heating for 3 hours, making it 
react under reflux succeedingly and carrying out precipitation of NaCl cooled and generated the ** exception. 
[003 1] It dissolved in the methylene chloride, 308g of diaryl ether ghosts of obtained rough bisphenol A was rinsed, 
and the methylene chloride was distilled out of the oil reservoir after separating a water layer. The structure of the 
obtained purification bisphenol A diaryl ether was identified by liquid chromatographic analysis, nuclear magnetic 
resonance analysis, and infrared-absorption spectral analysis. 

[0032] (1-propenyl etherification process) Teaching purification bisphenol A diaryl ether 103g (0.33 mols) obtained at 
the aforementioned process, 200g of carbon tetrachlorides, and dichlorobis (acetonitrile) palladium (II)7.76g (0.02 
mols) to the 4 opening flask which attached stirring equipment, a cooling pipe, a thermometer, and gas installation 
tubing, and warming it at 50 degrees C with an oil bath under nitrogen-gas-atmosphere mind, it stirred for 8 hours and 
the isomerization of l-propenyl etherification was made to perform. 

[0033] After moving reaction generation liquid to the evaporator, warming under reduced pressure and distilling off a 
carbon tetrachloride (recovery), 40ml of petroleum ether was added and stirred to the residue, and filtration under 
reduced pressure removed orange precipitation of dichlorobis (acetonitrile) palladium (II) (recovery). It distilled off by 
warming under reduced pressure of the filtrate (recovery), and lOOg of transparent and colorless viscosity-like liquids 
was obtained. This liquid was identified the **************^** (1-propenyl) ether by each analysis of liquid 
chromatography, gel filtration chromatography, nuclear magnetic resonance, and infrared spectroscopy. The rate of 
isomerization was 100%. 

[0034] After teaching phenol 940g, salichlaldehyde 122g, and 0.2g of sulfuric acids to a three-neck flask with a 
capacity of 2000ml which attached synthetic example 2 (polyphenol composition process) thermometer, the agitator, 
and the cooling pipe and carrying out the temperature up of the internal temperature to it to 1 10 degrees C, it held to 
this temperature for further 4 hours, and was made to react to it. Methyl-isobutyl-ketone (it is hereafter called "MIBK" 
for short) 1000ml was added and diluted after reaction termination using the separating funnel, 600ml distilled water 
washed 3 times, and the sulfuric acid was removed. The obtained solution was moved to the rotary evaporator, it 
distilled off under MIBK and reduced pressure of a superfluous phenol, and dark reddish-brown glass-like polyphenol 
was obtained. This polyphenol was the melting point of 1 1 1 degrees C, and average molecular weight 353. 
[0035] (Allyl compound etherification process) After stirring until it taught 1000ml of n-propyl alcohol, and 
NaOH180g to the 4 opening flask with a capacity of 2000ml which attached the thermometer, the agitator, the 
condensator, and the dropping funnel and became homogeneity, polyphenol 45 Og obtained at the above-mentioned 
process was added, and it stirred for further 1 hour. Subsequently, after being dropped at it, covering [ 298g ] it over 
this for 10 minutes, the temperature up of the reaction mixture is carried out to 100 degrees C, and it stirred for 3 hours 
and was made to react at this temperature. 

[0036] After removing the salt which carried out the resultant the ** exception and carried out the byproduction, it 
distilled off under reduced pressure of n-propyl alcohol (recovery), and 560g of liquid resultants with viscous dark 
reddish-brown was acquired. When this resultant performed each analysis of nuclear magnetic resonance and a gel 
permeation chromatograph, it was only an allyl compound etherification object of polyphenol. 
[0037] (1-propenyl etherification process) Polyphenol allyl compound ether 560g (4.0 mols) obtained at the 
aforementioned process, chloroform 1490g (1000ml), and dichlorobis (acetonitrile) palladium (II)2.86g (1 1 millimol) 
were taught to the same 4 opening flask also in the synthetic example 1, and it warmed at 46 degrees C, it stirred at this 
temperature for 6 hours, and the isomerization of 1 -propenyl etherification was made to perform. 
[0038] This reaction generation liquid was processed by the same approach as the synthetic example 1, and 550g of 
dark reddish-brown transparence viscosity-like liquids was obtained. When this generation liquid was analyzed by the 
same approach as the synthetic example 1 , it was 1 -propenyl etherification object of polyphenol, and the rate of 
isomerization from that allyl compound ether was 100%. 

[0039] Using the raw material and reaction condition which are shown in three to synthetic example 5 table 1, others 
carry out allyl compound etherification using an approach and a reaction condition given in the synthetic example 1, 



isomerized the obtained allyl compound etherification object, and carried out l-propenyl etherification. The name, the 
yield, and the rate of isomerization of obtained l-propenyl etherification object were as being shown in Table 1. 

[0040] 
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[0041] The notes of Table 1 : * 1 ... What was obtained with the allyl compound etherification process of each example 
was used for the raw material allyl compound etherification object of 1 -propenyl etherification process. 
[0042] After carrying out melting kneading for 10 minutes using the 6 inch roll which heated the diamino 
diphenylmethane bismaleimide (Mitsubishi Petrochemical Co., Ltd. trade name MB-3000) 57 section of example 1 
marketing, the l-propenyl etherification object 43 section compounded in the synthetic example 1, and the thing which 
mixed the dicumyl peroxide (DCPO) 1.0 section and the fused silica 233 section as a polymerization catalyst at 100- 
130 degrees C, it ground after cooling and the powder for shaping was obtained. The gel time in 175 degrees C of this 



powder for shaping was 48 seconds. The account of ** of the above main point was carried out to the after-mentioned 
table 2. 

[0043] Subsequently, after transfer-molding the obtained powder for shaping using the conditions for [ 175 degree- 
Cx70 kg/cm ] 2x2 minutes, it heated at 200 degrees C for 5 hours, and postcure was carried out to them. The account of 
** of the transfer-molding condition, hardened material physical properties, and the spiral flow value of the powder for 
shaping was carried out to Table 3 which carries out a postscript. 

[0044] Others prepared various molding resin constituent powder according to the example 1 using the resin 
presentation shown in one to example 2 - example of 7 comparisons 2 table 2. The gel time in 175 degrees C of each 
obtained powder of resin each, was as being shown in Table 2. 
[0045] 

[Table 2 
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[0046] The notes of Table 2: 



*1 ... Mitsubishi Petrochemical Co., Ltd. 



trade name MB-3000*2 ... Abbreviated-name *3 



of dicumyl peroxide ...IT - Abbreviated-name *4 of azobis (cyclohexane-l-carbonitrile) ... Mitsubishi Petrochemical 
Co., Ltd. trade name MB-8000*5 ... Abbreviated name of azobisisobutyronitril [0047] Moreover, after fabricating 
using the transfer-molding conditions which measure the spiral flow value same in the example 1 about each shaping 
powder obtained in the above-mentioned examples 2-7 and the examples 1-2 of a comparison as eye a bucket, and are 
shown in Table 3, various kinds of physical-properties values of the hardened material which heated for 5 hours and 
carried out postcure at 200 degrees C were measured. The result was as being shown in Table 3. 
[0048] It fabricated on the transfer-molding conditions which 690 ****** and others apply the 96 sections and 
triphenyl phosphine to the two sections correspondingly, apply [ epoxy resin / (oil-ized shell epoxy incorporated 
company trade name Epicoat 1 80H) / of example of comparison 3 marketing / orthochromatic cresol novolak system ] 
fused silica to the approach of an example 1 correspondingly in the 200 sections and a phenol novolak (Gunei 
Chemical Industry Co., Ltd, trade name PSF-4261), manufacture shaping powder, and show the obtained powder in 
Table 3, and postcure was carried out on the hardening conditions of 200 degree-Cx 5 hours. The spiral flow value of 
the shaping powder and various kinds of physical properties of a hardened material were as being shown in Table 3. 
Moreover, the gel time in 1 75 degrees C of this powder for shaping was 32 seconds. 
[0049] 
[Table 3] 
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[0050] The notes of Table 3: * 1 ... Glass transition point. It is N2 by the TMA method. It measures with the 
programming rate of 2 degrees C / min in an air current. 

* 2 ... Coefficient of linear expansion. The value below a glass transition point. 

* 3 ... JIS It is based on K-691 1 . 

* 4 ... It is N2 by the TGA method. It measures with the programming rate of 10 degrees C / min in an air current. 

* 5 ... A pressure cooker test, 121 degree-C/lOORH/lOOhrs. 

[0051] The resin constituent of each example is remarkably excellent in the thermal resistance of a hardened material, 
and a mechanical characteristic compared with the general-purpose epoxy resin constituent (orthochromatic cresol 
novolak system epoxy resin constituent of the example 3 of a comparison) so that clearly from Table 2 and 3. 
Moreover, as a copolymerization component, compared with diaryl bisphenol A (example 1 of a comparison), and 
bisphenol A diaryl ether (example 2 of a comparison), whenever [ for shaping / stoving temperature ] is low, cycle time 
is short, and a moldability is good, and there is little absorptivity of a hardened material. 



[0052] 

[Effect of the Invention] The resin constituent for the closures of this invention is excellent in fabrication nature, tihe 
hardened material has little absorptivity and its thermal resistance is also good. 



[Translation done.] 



